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BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] This invention relates to test systems and, more particularly, to boards having 
feed-through contacts for conveying signals of a device under test. 

Description of the Related Art 

[0002] Output signals from a device under test may be analyzed in a variety of ways. 
One way is to use a test circuit board or patch board. The output signals which are to be 
analyzed may be routed or coupled to the test board and then further routed to an analyzer 
port for connection to an analyzer. In some test systems, a test circuit board may be 
connected directly to the device under test using cables, connectors and sockets. In other 
test systems, the device under test may be mounted to a standard system board and the 
test circuit board may be coupled to the system board using cables, connectors or other 



[0003] Depending on the frequencies of the output signals, the loading placed on the 
20 output signals by the analyzer and by the wiring and traces of the test circuit board may be 
sufficient to distort the output signals. This distortion may cause incorrect measurements 
and may possibly even preclude normal system operation. Accordingly, when probing 
any signal it may be advantageous to keep the lead lengths of any probe wires as short as 
possible to reduce the amount of load that the probe adds to the output signal. In 
addition, it may be desirable to isolate the probe or test elements from the output drive of 
the device under test. 
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SUMMARY OF THE INVENTION 



[0004] Various embodiments of a test sys.em including an apparatus for conveying 
s.gnals between a firs, eireui, board and a seeond circuit board. In one embodiment the 
apparatos includes a dielectric substrate having a firs, side forming a firs, surface and a 
second s,de forming a second surface. The apparatus aiso includes a plurality of contact 
pms each configured to convey electrical signals. Each of the contact pins may extend 
through fire dielectric subslrate and mayprotrude beyond fine firs, surface and the second 
surface. In addition, one or more of the contact pins may be formed using a pliable 
resistive material. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
^ [0005, FIG. . is a block d.agram of one embodiment of a ,e St system. 

(0006, "G.aisape.peetivev.ewdrawingofoneembodimentofmetes.systemof 

[0008, ^^isadetaUeaviewofaeross-secUonofcneembod^entofanintetp^ 
boardeon^ctpmma.cmgaconneciontoatestboa.dandasystemboatd. 

J0009, M*^*.^^..^ 

2« Td " MBWdbeMd ~ how ^ to *^w ing s 

lid ^ Pti ° ntheretoaren0, " t <>'«*ei nv e» tiontotheparticu : 
^■seiosed, baton 0>-n^, me mtention is to cover ad! mom^ona 
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DETAILED DESCRIPTION 

10010] Turning now ,o FIG. ,, a Mock diagram of one embodiment of a test system is 
shown. Test system 10 includes a device wda m ^ 2Q ^ ^ ^ 

output s lg „a,co„,ac,2, coupled to an input contacts, ofareceiver device 30 viaasignal 
path 25. In addition, output signa! contact 2. is coupied to an ,n P u, signal contact 51 of 

path 45 and is shown as part of interposer board 160 

) 

[0011] moneembodiment,DUT20n 1 aybeahigh P erformanceprocessor for 
example. During operation, DUT 20 may output signals on a variety of contacts As 
descnbed in greater detai, below, in one embodiment, to capture and anaiyze the output 
agnals on analyser 50 the sig„a,s may be routed to analyzer 50 duough an interposer 60 
and test board (not shown in FIG. 1). As will be described in greater detail below 
mterposer ,60 may include a plurality of contact pins (no, shown in FIG. 1) which convey 
the signals. 3 

72 ,„ DePendi " 8 ° n ^ &eqUenCy ^ Si8nal PTOdUCed * ™*« -act 2, 
ofDUT20,the,oad created by signa, Path 45 and analyzer 40 may cause distortion of me 

In adchhon, series resistor RI may provide some signa, isolation from anahyzer 50 
thereby minimizing , oading effects of the test ^ ^ ^ ^ ^ ^ ^ ^ 

descnbed in greater detai, below in conjunction with the description of FIG. 2 through 
HG. 4, series resistor Rl may be implemented using a resistive materia, as the contact pin 
material of interposer 1 60. 
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[0023, Referring t0 FIG. 2, a perspective view drawing of one embodiment of ,he ,es, 
system of FIG. 1 ,s shown. Components corresponding to those shown in FIG 1 are 
numbered identically for clarity and stmphcity. Test system 1 00 includes a device under 
test (DUD20whichmaybemountedtoahea.si.de 120 and .o a system board 150 
Systemb„ard,50iscoup,ed,oates.board,70,hroughani„.erposer,60. Tes.sys,em 
.OOalaomc.ndesabackmgphddSO which provides a compressive mechanism «o hold 
the vanous components together. Further, an analyzer connecter 1 90 may be coupled ,o 
test board HO viaacorrespondingconnec.oron.es, board 170 for connection ,o an 
analyzer (not shown in FIG. 2). 

10 

[0014] Backing plate 1 80 may be used to provide a compressive force for 
"sandwiching" tes, board 170, interposer 160, system board ,50, DUT 20 and hea. sink 
120 together. ta the fflustrated embodiment, thumb-screws or other suitable fasteners 
may be used to fasten backing pla.e 1 80 .o hea. sink .20. Thts arrangemen, may 
15 compress each comae, on DUT 20, interposer .60 and tes, chip 40 ,o .heir respective 
contact pads on .heir respective circuit boards. 

(0015) In the fflustrated embodiment, DUT 20 uses a ball grid array (BGA) for its 
contacpinout. The BGA forms a given footprint partem. The footprint pattern of DUT 
20 1 sma,ed,oafoort J ri„,pa.tem 155 on system board ,50. Foolprin. partem ,55is 
provded on bod, ,hc .op and bottom surface of system board ,50. To keep ,ead tengms 
as short aspossibie, me foortmn. partem on each board surface is symmetrically matching 
and also pos.tioneti opposite each other. Aocordingly, a foo^rin. partem on the bottom 
surface of interposer ,60 mates to footprint pattern ,55 on the ,op surface of system 

oardHO.braddition.afootiprin.patternonmc.opsurfaceofmterposer.fiOma.es.oa 
footpnn, pattern on .he bortom surface of.es, board , 70, and so forth. I, is noted that 
although a BGA foo^rin, partem is used in the iterated embodiment, other 
embodunents are contended in which other foolprin, patterns may be used 
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<n.henonnaloperationofDUT20. For example, if DUT 20 is a oroce 

UOmayheaprocessormotherboard However „ h 7 ^ ^ 

c i nowever, in other embodiments, system board 1 so 

gnapa^orconvevrngouipuis,^,^^^,,, 
b y the analyzer (not shown in FIG. 2). 

■ -,i *" i -~ i -"-»»«-»'»-„».id,. M ,„ 



p, r , t components corresponding to those shown in FIG 1 and 

dM t ^ "j*™ ^ ' c ' ent ' caI1 y ror clarity and simplicity. Inteiposer 160 includes a 
d.e.eccsnhs.atesioandaplnrahtyofmte.osereontactpins 1.5. 
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boardsuohasf„„, P n„ t pa„e ml 55„ f FIG.2,forexa m p,e 



100221 s, additl0n contac , pjns lfi5 ^ ^ implemented ^ 



J using pliable resistive 
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10023, To mi „ imizetheloadingeffectsofanaly2er50ofFiG 

i:r b,e : dprcd ~ 

manufacture depending on how much resistance may be needed in a given application 
^^^^^^^^^ 

— ^ghotb.embo.mentsma.incinde^^J, " 
o2^I: PrOPer,,eSmaybeUSed - — 

prov.dethesenesresistanceusingmepliableresistivematenai. 
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on the frequency of the sienal fl* • , * appro P nate pending 

>« ^throughin^^^ 

r Md r" c " ~,r:: c :- pad 

be connected ,o a signa, tj' , ! " ^ mC ' UdeS a """«« '* *« 

f0026J As described above, contact oin i«« u • 

tooughcontactpin 165. a ^« re sistanc e R1 to a sig „ al propagated 
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[0027] Although the embodiments above have he.n a u , ■ 
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